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Introduction
Small and medium-sized enterprises (SMEs) are key contributors to economic development, both in developed and developing countries. Kushnir and others (2010) find that formal SMEs contribute up to 45 per cent of the world's employment on average; and up to 33 per cent of employment in developing countries. The fact that countries in higher income groups typically have higher SME employment highlights the need to support the development of such enterprises in lower income developing countries (figure 1).
Figure 1. SME employment and SMEs per 1,000 people by income group
Source: International Finance Corporation (online accessed in January 2014 at www.ifc.org/wps/wcm/connect/Industry_EXT_Content/IFC_External_Corporat e_Site/Industries/Financial+Markets/msme+finance/sme+banking/msmecountryindicators). Note: Average of latest data available for each country is used; Low income: USD 975 or less; lower middle income: USD 976 to US$ 3,855; upper-middle income: US$ 3,856 to US$ 11,905; high income: US$ 11,906 or more. As shown in figure 2, a conducive domestic business environment -including easy access to business services (e.g., financial and information and communications technology services) as well as streamlined investment and business regulations and procedures (e.g., to start a business, pay taxes or hire employees) -is essential for SME development. In particular, as international trade remains an important engine of growth and development in most developing economies, facilitating the participation by networks (IPNs), has become one of the keys to achieving more inclusive and sustainable development in these economies.
In that context, the objective of the analysis presented here is to identify trade facilitation-related factors that affect the participation of SMEs in direct or indirect exporting, with particular attention given to the efficiency of trade procedures as well as the use of different sources of financing, modern information and communications technologies (ICTs) and the quality of the logistics infrastructure. The study also assesses how the importance of the various trade facilitation factors vary, depending on whether firms engage in international trade through direct exports or through a production network, and whether they are in the Asia-Pacific region.
Figure 2. Ease of doing business and SME density, by income group
Source: International Finance Corporation (accessed online in January 2014 at www.ifc.org/wps/wcm/connect/Industry_EXT_Content/IFC_External_Corporate_Site/Industries/Financial+Markets/msme +finance/sme+banking/msme-countryindicators ) and Doing Business: Distance to Frontier (online: http://www.doingbusiness.org/data/distance-to-frontier) Note: Latest data of SME density and doing business score in a corresponding year are used for scatterplot.
The definition of SMEs usually varies across countries as well as international organizations. This paper follows the World Bank's Enterprise Survey definition: (a) small enterprises are firms with 5 to 19 employees; (b) medium enterprises are firms with 20-99 employees; and (c) large enterprises are firms with 100 employees or more. 16 For the purpose of this study, participation by SMEs in IPN follows the definition by Wignaraja (2012), i.e., firms are considered members of a production network if they export directly or indirectly.
Following a brief review of the existing empirical economic literature on the determinants of SME participation in exporting (section A) and a brief review of obstacles to SME establishment and operations based on the most recent World Bank Enterprise Survey data (section B), empirical models of SME export participation are estimated and discussed in section C. Conclusion and policy recommendations that stem from the results are presented in section D.
A. Review of the literature
Previous empirical literature has identified a relatively large number of factors that affect a firm's decision to export. These factors may be broadly categorized as firm characteristics, including measures of a firm's efficiency, and factors related to the external environment. A firm's characteristics that are often cited in the literature include size, foreign ownership, productivity, human capital and technological adoption. Other characteristics that have been studied for their impact on participation in exporting -and typically used to infer a firm's efficiency -include sourcing of input/raw materials for production, the business sector, access to knowledge and technology, capital stock, productivity and age of the firm.
External factors of importance to the participation of SMEs in trade typically relate to the quality of the domestic business climate, which may be referred to as behind-the-border factors from a trade facilitation perspective. Other external factors that are often referred to include access to finance, quality of institutions, transport connectivity, quality of technology and rate of adoption in the home country as well as the complexity of customs procedures. A summary of recent empirical studies of firms' participation in exporting is given in table 1.
Overall, while a relatively large number of studies have been conducted on determinants of export participation, few have focused explicitly on SMEs, particularly in developing countries. Unlike the study presented here, the past literature also does not distinguish between determinants of direct export and IPN participation, nor does it examine differences between firms globally and in the Asia-Pacific region. Finally, while access to finance is often highlighted as an important factor, the literature provides no analysis of the relative importance of different forms of financing. The importance of other trade facilitation-related factors included in the present study has also been largely ignored in previous studies. 16 Another widely-cited definition of SMEs (referred to as micro, small and medium-sized enterprises; MSMEs) is from that used by the European Commission (http://ec.europa.eu/enterprise/policies/sme/facts-figures-analysis/sme-definition/index_en.htm). However, this study follows the definition of SMEs from the World Bank's Enterprise Survey to reflect more on the size in developing countries. For a country-specific SME definition, see IFC (www.ifc.org/wps/wcm/connect/Industry_EXT_Content/IFC_External_Corporate_Site/Industries/ Financial+Markets/msme+finance/sme+banking/msme-countryindicators). The study assessed factors affecting export intensity (ratio of international sales to total sales) in Jiangsu Province of China. Estimated using OLS, the model suggests that limited access to finance, domestic inefficiencies in logistics and distribution, costs of internationalization (including international transport costs and payment collection costs), and adverse regulatory frameworks affect decision to participate in export markets. Three other factors, i.e., government assistance, state participation, and public procurement, are not statistically significant.
Harvie and others (2010). Firm characteristic determinants of SME participation in production network.
This study identified determinants of participation in production network in 2009 in some ASEAN countries and China. Productivity, foreign ownership, financial characteristics, innovation efforts, and managerial/entrepreneurial attitudes are important firm characteristics in determining SME participation in the network. Firm size also matters. (2007) . SME choice of direct and indirect export modes: resource dependency and institutional theory perspectives.
Hessels and Terjesen
The study examined participation in the export market in the Netherlands. It found that institutional theory (which describes how firms adopt legitimate business/industry practices) may be relevant in explaining choice of whether or not to export, whereas resource dependency theory (which describes how firms in the industry access resources) may be relevant in explaining the choice between becoming direct or indirect exporters.
Hoekman and Shepherd (2013). Who profits from trade facilitation
The study found that export time -as a measure of trade facilitation -size of firms and ownership are positively related to participation in direct export.
Trade facilitation matters for all firm sizes. The study showed that improvement in trade facilitation tends to increase probability of SMEs to export. In particular, better ICT services, streamlined clearance and less transportation obstacles increase the chance of export participation.
Ottaviano and Martincus (2009). SMEs in Argentina:
Who are the exporters?
The study examined the determinants of export participation in Argentina. It found that the number of employees, sourcing input from abroad, investment in product improvement and average productivity (measured by sales per employee) are associated with higher exporting probability.
Roberts and Tybout (1997).
The decision to export in Colombia: an empirical model of entry with sunk costs.
The study found sunk costs (measured by past export participation), firmspecific characteristics (measured by industry dummy, ownership structure and location), efficiency of firms (measured by capital stock and age of firms) are significant factors determining current export participation.
Wignaraja (2012). Engaging Small and Medium-sized enterprises in production networks: Firm-level analysis of five ASEAN economies.
The study analysed the determinants of export participation in ASEAN. Firm size, foreign ownership and higher workers' education, obtaining internationalagreed certificates (such as ISO) or foreign technology and having access to bank credit induces SMEs to participate in exporting. Firm age is negatively associated with the participation in exporting. Practices by competitors in informal sectors, political instability, and access to finance, tax rates and corruption were also found to be the top five obstacles in conducting SME business.
B. Exporting SMEs: Preliminary insights derived from firm-level data
Given the global and regional scope of the analysis, this study relies on the standardized dataset of the World Bank Enterprise Surveys (2006-2014) on enterprises and their characteristics in 122 countries. Four of the Enterprise Surveys are firm-level surveys of a representative sample of an economy's private sector. Eighty per cent of the 53,500 firms included in the standardized dataset are SMEs. The demographic description of export participation by SMEs and large enterprises (LEs) in the dataset is provided in annex table 1(a).
An overwhelming majority of SMEs do not engage in either direct or indirect exporting. Those who do export, however, do so directly rather than indirectly.
17 Figure 3 illustrates the percentage of SME firms engaged in direct exporting or in an IPN (i.e., defined here as engaged in direct and/or indirect exporting) in each country included in the dataset. On average, only 14 per cent and 19 per cent of SMEs in the Enterprise Survey participate in direct exporting and IPN, respectively. These proportions are similar to those in the Asia-Pacific region. Table 2 shows the percentage of firms in the dataset that identified one of 15 obstacles as the most important in their business operations. Access to finance is the top obstacle (among 15) reported by SME exporter, both globally and in Asia and the Pacific, followed by obstacles of electricity and tax rates. An inadequately educated workforce ranks as one of the main obstacles for LEs -more so than for SMEs. Customs and trade regulations and transportation also feature among the top 10 main obstacles in exporters' operations.
Obstacles to business operations
Even though obstacles may not vary much among SMEs and large enterprises, an interesting finding is that SME exporters in Asia and the Pacific appear to be relatively more affected than LEs by political instability, transportation, tax administration and access to land, and to a lesser extent, by practices of the informal sector, customs and trade regulations, and tax rates. This differs somewhat from the global overall situation, where SME exporters appear to be relatively more affected than LEs by access to finance, corruption, and customs and trade regulations. Figures 4 and 5 list the obstacles that SMEs exporters identified as the most important in their business operations. On average, SME exporters reported similar obstacles regardless of whether all sectors are considered (including agriculture and services) or only the manufacturing sector: Access to finance, tax rates and electricity remain the top 3 obstacles at the global level. However, SME exporters in Asia and the Pacific appear to be relatively more concerned than others about tax rates, political instability and corruption, and relatively less so about access to finance and electricity. Asia-Pacific SME manufacturing exporters identified customs and trade regulations as a more important obstacle than transportation, although transportation was seen as more important than trade regulations when SME exporters from the agriculture and services sectors were included. This suggests that the transport infrastructure in rural areas and urban centres in Asia-Pacific may be relatively more underdeveloped than that available to manufacturing exporters -typically located in manufacturing zones and/or near major ports.
Sources of financing
Given that access to finance is the number one obstacle identified by SMEs, understanding how SME exporters finance their operations is important. Figures 6 and 7 depict the types of working capital used by SMEs engaged in direct exports or IPNs. Supply chain financing (supplier credit) is the most important source of financing for exporting SMEs (46 per cent), followed by bank financing. These two sources of financing account for about 80 per cent of exporting SMEs' working capital at the global level. Reliance on non-bank financing (e.g., factoring companies) is very limited (6 per cent) and less than reliance on credit from the informal sector (10 per cent).
The available data suggest that, in contrast to the global situation in developing countries, exporting SMEs in Asia and the Pacific rely more on banks than on supplier credit to finance their operations. Almost 60 per cent of Asian and Pacific exporting SMEs rely exclusively on internal financing, while only 40 per cent do so globally. 
Trade facilitation and use of ICT
Four indicators related to trade facilitation and use of ICT were identified in the firm-level dataset, i.e., internationally-recognized quality certification, percentage of product loss (as a proxy of logistics infrastructure quality), days of trade clearance and use of e-mail. The first three indicators provide indications of the ability of the firms in completing trade-related procedures in an efficient manner, while the last indicator is a proxy of exporting SMEs' use of modern ICT. Figure 8 provides an overview of these indicators for SMEs engaged direct exporting. The average levels for the use of e-mail communication, internationally recognized quality certification and percentage of product loss of exporting SMEs observed were found to be very similar at the global level and in Asia and the Pacific. 
C. Key factors in SME participation in exporting and IPNs
While the descriptive analysis of the World Bank Enterprise Survey data provides some preliminary insights of the obstacles faced by SMEs engaged in direct or indirect exporting, an empirical analysis is required to identify statistically significant characteristics and factors that distinguish SMEs participating in exporting and IPNs from those that do not. To formally estimate the relationship between various firm characteristics as well as trade facilitation and trade finance on the participation of firms in direct export and IPNs -in the manufacturing sector only -a series of regression models was used in the study.
The description of the variables used to specify various firm characteristics in the models of export and IPC participation are shown in Table 3 -see annex 1 for technical details of the empirical model estimated. Econometric estimates of the models are reported in annex 2, from tables 2(a) to 2(d). More simply put, the impact of variables on SME participation in exports are listed in annex table 2(a) and IPNs in annex table 2(b) across firms of all sizes globally (model 1), SMEs globally (model 2), firms of all sizes within the Asia-Pacific subset (model 3) and SMEs within the Asia-Pacific subset (model 4). 19 The marginal effects on SME participation in exports and IPNs are shown in annex tables 2(c) and 2(d), respectively.
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This study relied on the standardized World Bank Enterprise Survey data discussed above to estimate the models. As in Hoekman and Shepherd (2013), and to ensure that only the most reliable data were used, the dataset employed to estimate the models comprised only data from enterprise surveys for which survey administrators indicated that (a) questions in the survey were answered truthfully or somewhat truthfully, and (b) figures were taken directly from the record or estimates computed with some precision, i.e., data were dropped if either criterion was not satisfied. In addition, the dataset uses stratified random sampling based on size of firm, location and business sector.
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When considering the global dataset of SMEs (model 2), the importance of access to, and use of modern information and communications technology as well as international quality certification are found to be the key indicators to SME participation in exporting. Use of e-mail and international quality certification have the highest marginal effects of any other explanatory variables included in the models, with firms that either use e-mail or are certified being found at least 8 per cent more likely to be involved in exporting or IPN. The importance of modern information technology appears to be particularly crucial to participation in IPNs (as opposed to only direct exports), as the model suggests that firms using e-mail are 13 per cent more likely to be involved in such networks.
The results also confirm the importance of access to finance. Having access to formal external sources of working capital was also found to increase the probability of export participation on average for the global dataset, depending on the types of financing. Supply chain financing (supplier credit) was found to be highly significant, increasing the probability of SMEs participation in direct exporting and IPN participation probability by 2 per cent and 3.5 per cent, respectively. Non-bank financial institution credit is significant, both for SME direct exporting and IPN, and increases the probability of participation by 1.8 per cent and 3.1 per cent, respectively. Bank financing increases the probability of SME participation in direct export and IPN by 2.1 per cent and 4.4 per cent, respectively. 22 The results also highlight the importance of access to informal sources of financing (e.g., from family and friends), with those SMEs having such access being up to 2.7 per cent more likely to participate in IPNs -although apparently through indirect exports.
Logistics infrastructure and trade facilitation are found to be important factors affecting SME participation in export, with a 1 percent increase in product loss during transit (a proxy for quality of infrastructure) reducing the likelihood that a firm would participate in direct export by approximately 0.3 percent. A one day increase in the time taken to complete customs and related clearance processes also reduces the likelihood that a firm would participate in either direct export or IPNs by approximately 0.4 percent. 19 See full paper annex for descriptive statistics of variables. The full working paper is available at www.unescap.org/sites/default/files/Staff%20Working%20Paper%2003-14_1.pdf. 20 Evaluation of marginal effects of explanatory variables is calculated at their means, i.e., they show how the dependent variable (e.g., direct export participation) changes as a result of a change of one given explanatory variable by one unit, holding all other variables at their average values. 21 For more information on data stratification, see www.enterprisesurveys.org//Methodology. 22 All three formal sources of credit are significant when firms of all sizes are considered (model 1). Foreign ownership was found to be statistically significant but its marginal effect on export participation was small. Other characteristics, such as firm age, the percentage of unskilled workers or capacity utilization, were generally not found to be significant in affecting SME participation in either direct or indirect exporting.
In comparing the marginal effects of the model estimates using firms of all sizes (model 1 and 3) rather than only SMEs (model 2 and 4), the time to complete customs and trade procedures was found to have a stronger effect on SME export participation than on large firms, providing further evidence of the importance of trade facilitation for SMEs.
In considering the estimates obtained using the Asia-Pacific SME dataset (model 4) as opposed to the Global SME dataset (model 2), the results remain broadly the same as those found for SMEs in developing countries globally. However, a few differences exist. The most striking one is the fact that the marginal effect of supplier credit on SME direct export participation is approximately twice that of the marginal effect of bank financing in Asia and the Pacific (3.2 per cent vs. 1.6 per cent), highlighting the importance of supply chain financing for the region. Access to informal finance was not found to be a significant determinant of either direct exporting or IPN participation for Asia-Pacific SMEs. The importance of international quality certification is relatively less important for Asia-Pacific SMEs, although it remains very significant. Finally, foreign ownership has a significant and positive, albeit minor, effect on export participation by Asia-Pacific SMEs.
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D. Conclusion and policy recommendations
The objective of this study was to identify key firm characteristics as well as external factors affecting SME participation in direct exporting and IPNs. Enterprise level data from developing countries were analysed to identify the main obstacles to establishment and operation of direct and indirect small and medium-sized exporters. Models of SME exports and IPN participation were estimated, revealing the importance of several trade facilitation-and trade-related factors. Use of modern information and communication technology was found to be the most important factor in increasing the probability of participation by SMEs, both in direct exports and in IPNs, followed by international quality certification and access to finance. Poor logistic infrastructures as well as delays in customs and trade clearance were also found to significantly affect SME participation, both in direct and indirect exporting.
Looking specifically at Asia-Pacific SMEs, the analysis further highlighted the importance of supply chain financing in enabling SME participation in exports in that region, relative to other financing methods. In addition, comparing the marginal effects of various factors on SMEs and LEs, a reduction in customs and trade clearance times was found to increase the likelihood of participation by SMEs in exports or IPNs relatively greater than that of LEs.
With the aim of fostering more inclusive and sustainable development in the Asia-Pacific region, the following three main policy recommendations for developing national Governments and development partners can be drawn from the results of this study:
(a) Given the importance of ICT in enabling participation of SMEs in trade, prioritize efforts to provide affordable access to the Internet and related services, including building the capacity of SMEs and individuals in using the services;
(b) Noting that (i) supplier credit was found to be at least as important an enabler of SME participation in exporting as is bank financing, and (ii) access to finance remains a key obstacle to SME development, encourage the further development of supply chain finance in partnership with the private sector in addition to the more traditional bank and non-bank financial services;
(c) Recognizing that the streamlining of customs and trade procedures was found to be of particular benefits to SMEs, actively seek to simplify and increase transparency of the business environment in general, and trade procedures in particular, including through -but not limited to -implementation of measures included in the WTO trade facilitation agreements.
Annex 1. Econometric model: Modelling export participation by SMEs
Following previous literature, binomial logit models were used to estimate the relationship between various firm characteristics as well as trade facilitation and trade finance on the participation of firms in direct export and IPNs. Country, year, sector, and firm-size fixed effects are included in the models. The models for direct export (D0) and IPN (P0) 
